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Introduction
Consider block designs with nested rows and columns involving v treatments in b blocks of k = pq units each, arranged in p rows and q columns within each block with each treatment replicated r times. Let N, N,, Nz be the treatmentblock, treatment-row and treatment-column incidence matrices respectively. The design will be balanced if pN, N; + qN,N; -NN' = gl + iu,
for some integers g and A, where Z is the identity matrix and .Z is a square matrix of l's, both of order u. Such a design is denoted by BIBRC{u, b, r, p, q, A} if pq < v or by BCBRC{u, b, r, p, q, A} if pq = v. Singh and Dey [6] defined BIBRC/BCBRC designs and discussed some methods of constructing them. Further methods of construction were given by Agrawal and Prasad [l] , Street [7] and Cheng [2] . Some designs of this type have also been given by Preece [4] . ' is nonsingular so that a solution to (2) is unique. Considering all the u blocks together, the rows of the design represent the distinct (m -t)-flats of EG(m, s). Hence the treament-row incidence matrix N1 will be that of a BIB design. Similarly, the treatment-column incidence matrix N2
is also that of a BIB design. Finally, the treatment-block incidence matrix N is that of a randomized block design. Hence by the explicit computation (using Raghavarao [5, p. 3591) it may be seen that (1) holds with A = (s"-' -l)@(m -2, t -2, s). This leads to the following theorem. Zf s is a prime or a prime power, then for every m (32) and every It is worth noting that the designs given by Theorem 1 have very strong balance property because each of MV', N,N; and N,Ni is of the form vlZ + &J. Clearly, the theorem gives many new BCBRC designs. For certain treatment numbers, e.g. v = 23, 33, those given by the theorem are the only designs and no other systematic method of construction is available in the literature.
Theorem 1.
In particular, for m = 2, t = 1, a balanced lattice square is obtained.
It is also noteworthy that the designs of the theorem can be looked upon as factorial designs which have orthogonal factorial structure and are factorially balanced in the sense of Kurkjian and Zelen [3] . In particular, d, may be the unreduced BIB design with S' treatments and block size k'; then the resulting series with m = 2, t = 1, k' = s -1 gives Corollary 3.1 in Cheng [2] . Clearly, there may be many other choices of d, (e.g., for t 2 2, the blocks of d, may be formed by taking the distinct t'-flats of EG(t, s), 1 s t' <t) and each such choice when combined with the design in Theorem 1, in the sense of Cheng [2] , may lead to a new BIBRC design.
